Here all initial conditions used in these numerical runs were set to be same as those in the model experiments except for the initial sway velocity, which was not measured in the experiments and was assume to be zero. The initial conditions are presented in Table 1 . In case of the nominal Froude number, Fn =0.2, and the auto pilot course, x =0 degrees, shown in Fig. 3 ( a ) , both the model experiment and numerical simulation indicate capsizing after subharmonic rolling.
Since the roll period here is almost the same as the natural roll period , this roll motion can be regarded as the low cycle resonance, that is, the parameteric resonance with the highest encounter frequency.
As Hamamoto et al. 15 ) and other researchers confirmed, this low cycle resonance is caused by the periodic change in the restoring moment due to wave. The transient behavior leading to capsizing in the model experiment was reasonably reproduced in the numerical simulation.
In case of the same Froude number but with x =15 degrees, shown in Fig. 3 ( b) , the agreement between the experiment and simulation is satisfactory.
Capsizing occurred with unstable sub-harmonic roll motion, which was caused by the parametric resonance. In case of Fn =0.4 and x =30 degrees , shown in Fig. 3 ( c ) 
